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Video
60-Minutes
“Depleting the water”
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Water use — Where
does the data come
from?
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All water-use data is available to 2010
(down to the county level) at:

http://waterdata.usgs.gov/ky/nwis/water_use/
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USGS Home
Contact USGS
Search USGS

National Water Information System: Web Interface

USGS Water Resources

© cClick to hide News Bulletins

* Try our new Mobile-friendly water data site from your mobile device!
o Full "

Water Use Data for Kentucky

@ Click to hide state-specific text

Choose the Year and other Retrieval Criteria.

-- Year - -- Area Type - -- Category --
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Thermoelectric P
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othermal Thermo
Nuclear Thermoel




Compiled data is available at:
http://water.usgs.gov/watuse/

National data Is
compiled every 5
years; however,
states often publish
less frequently.

KY published 1995,
2000, and 2005 in a
single report — 2010
has not been
published (depends
on local support)

;‘-.4 USGS Additional Informstion
“ Publications and Data




Water use — a

National perspective
2010 data
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Total Water Use, 2010

Total Water Use, 2010
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National withdrawals by category

2010 withdrawals by category,
in million gallnn5 per day
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Surface-water withdrawals, 2010

Total surface-water withdrawals, 2010
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Groundwater withdrawals, 2010

Groundwater withdrawals, 2010
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Trends in population and freshwater
withdrawals

Trends in population and freshwater withdrawals by source, 1950-2010
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Trends In withdrawals by category

Trends in total water withdrawals by water-use category, 1950-2010
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Irrigation
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Irrigation — much work goes into
making these estimates!

“‘Documentation of Methods and
Inventory of Irrigation Data Collected
for the 2000 and 2005 U.S. Geological
Survey Estimated Use of Water in the
United States, Comparison of USGS-
Compiled Irrigation Data to Other
Sources, and Recommendations for
Future Compilations”

http://pubs.usgs.gov/sir/2011/5166/

)
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Livestock

Withdrawals, in billion gallons per day
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Water use in
Kentucky
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Total water withdrawals in Kentucky, 2005

EXPLANATION
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Total water withdrawals in Kentucky,
2005, without thermoelectric power
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Total population in Kentucky, 2005
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Permitted public water-supply withdrawal
ranges and surface- and ground-water
withdrawal totals in Kentucky, 2005

EXPLANATION
Of the total permitted public water-supply withdrawals, 489 Mgal/d (88 percent) came from
Ij 0.00-0.10 surface-water sources, and 69 Mgal/d (12 percent) came from ground-water sources.
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Withdrawals are in million gallons per day (Mgal/d)




Average annual permitted public water-

supply withdrawals, by watershed, In
Kentucky, 2005

EXPLANATION
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[ ] 100- 400
B 41.0-1500
B 1600 Middle Ohio

Withdrawals are in million gallons per day (Mgal/d)
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Percent change in permitted public water-
supply withdrawals in KY, 1995-2005

Small increases and decreases in permitted public water-supply withdrawals can be attributed to population changes. Large increases
and decreases can be attributed to merging of supply systems, change(s) in source, or purchases from other counties.
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Hydrologic
monitoring networks

How do you know the
impacts of water use?
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Real-Time Streamgages

Thursday, July 10, 2014 11:30ET

Totome
e
L

Approximately 14,800
sites nationally with
real-time streamflow

data

| STREAMFLOW GAGE
sﬁyﬁgmsm LOCATIONS IN KENTUCKY

Approximately 210 sites
In Kentucky with real-
time streamflow data
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Groundwater — real-time observation wells

Only one (1) site in
Kentucky with real-time
groundwater data

Approximately 1,650
sites nationally with
real-time groundwater
data (—~854,000 sites in
database)




Hydrologic
monitoring networks

How do we quantify
surface water?
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Real-Time Streamflow gages




What is a USGS Gaging Station?

A device that can provide continuous
Information on precipitation, surface-water

guantity and quality, or groundwater.

USGS has been operating gages in Kentucky
since ~1907 (data is still readily available!)
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How does a stream gage work?

Satellite
radio antenna

Recorder

Shelf

Water surface
Water surface

Valves Intakes

It tracks the water-level (stage) as it
rises and falls using various
techniques that are dependent on the
Site.



Stage data typically becomes streamflow (CFS) by means of a
rating curve — this requires expertise in hydrology and hydraulics.




How does a stream gage work
(with modern non-contact sensors)?

Acoustics

Note that much of
this acoustic
technology is
developed in
Kentucky by
USGS
Hydrologists,
Dave Mueller and
Justin Boldt.

4 4/4/200112:09
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How does a stream gage work
(with modern non-contact sensors)?




USGS GOES near real-time
Data Collection System

AL 3
A l\

GOES

GeostationaryDperational -
Environmengal Satellite

i

DAPS

Data Access and Processing System
Wallops Island, VA
ERQOS, Sioux Falls, SD

Field station with
DCP

Data Collection Platform

LRGS

Local Readout round Station

DOMSAT

Domestic Satellite

e

ﬁl lﬁ':'

NEUEIRWEIE]
Information System
(NWIS)



Due to our gage network, we have a decent idea about
surface water in Kentucky — not perfect, but we can
paint a picture.

Duration hudrograph of A—day average runoff for Kentucky
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Hydrologic
monitoring networks

How do we quantify
groundwater?
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Real-Time Ground Water Observation Wells

Typically, much easier to R e USoREE
operate (hence cheaper): ” B W
however, the devil is in QA/QC et o 1 oouer
(drift, etc.), telemetry, and data S*&Sme=" =2 27 |
management! There's doing it
and then there’s doing it right.

.-_-

f collec"ftgrﬂﬂgﬁ 145 ~‘A'§k€|‘u'iﬁm§ﬁt;ri
platform . 5

For example, USGS spends
~$4.5M each year to operate
our database that reaches
back over a century (it is an
enormous database).
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&

Our 1 Real-Time Ground Water Observation Well
Viola well — active since ~1950

USGS 365210088391301 VIOLA WELL - J5C0103
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Groundwater level above HGYD 1929, feet
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==-—— Provisional Data Subject to Rewvision —-——-

USGS 365210088391301 VIOLA WELL - J5C0103

Provides great information, but
it's only ONE point in Kentucky —
Nationally, it's part of a large
comprehensive network, but
locally (beyond that immediate
—— area), it tells us very little about
Kentucky.
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Ideally, groundwater is part of a comprehensive local
network (as in Pennsylvania and other states) —

We do not have this ability in KY.

Precipitation Surface Water
Palmer Index Gronnd Water
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Observation wells in a
optimized network can
tell us something about
regional /local
groundwater
availability and
resources.

The PA network is
developed by county
due to the local
hydrogeology, a KY
network would likely
use a different criteria
(aquifer).

y

\
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LANCASTER COUNTY OBS WELL LN-1351

US GEOLOGICAL SURVEY PROVISIOMNAL DATA — SUBJECT TD CHANGE
30—-DWY MOVING AVERAGE DALY DEFTH TO WATER
BEFGIN YEAR =2001 MUMBFR OF YEARS=11.6 DATE OF PLOT=12/0214

J F M A M J J A 8§ 0 ND J F M A M J J A 8 O0ND

° Link to Real—=Time Graph

ALL DATA SHOWN ARE BASED ON 30 - D&Y MOVING AVERAGES. PERCENTILE BANDS HAVE BEEN SMOOTHELD.

S0UD UMNE = 30-DAY MOVING AVERAGE OF CURRENT DALY DEFTH TO WATER

GREEN (TOF) BAND = 25— TO T5—PERCENTILE DEFTHS (NGRMAL CONDITIONS)
YELLOWY BAND = 10— TO 25— PERCENTILE. DEPTHS (DROUGHT WATCH CONDITIONS)
ORANGE BAND = 5-— TO 10—PERCENTILE DEFTHS {DROUGHT WARNNG COMDITIONS)
RED (BOTTOM) BAND = (— TO 5—FERCENTILE DEPTHS [DROUGHT EMERRENCY CONDITIONS)




Hydrologic
monitoring networks

Where do | find this
data?
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USGS Water Watch

Surface water:
http://waterwatch.usgs.gov/

Water quality:
http://waterwatch.usgs.gov/wqgwatch/

Groundwater:
http://groundwaterwatch.usgs.gov/
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Home

About USGS WaterQualityWatch
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e asee

Search USGS Publicatiol

. =
WaterQualityWatch -- Continuous Real-Time Water Quality of Surface Water in the United States

WaterWatch

Home
Curreat streamfiow Drought
Flood

Drought

Past Fiow Runoft

Animation

Toolkt

% USGS Home

; Search USGS

Real-Time Water Temperature, in °C

Mly 11, 2014 10:31€T

Current RTWQ Maps

USGS Home.
Contact USGS
Search USGS

| USGS Home
Contact USGS

The USGS ha lly managed. Surface

compiled from into a national informatior

from about 850,000 wells that have been compiled during the course of groundwater hydrology

Information from the: served via the Internet through NWISWeb, the National Water Information S

NWISWeb provid: are approved for public rele f
me uses, but comli

measurement program.

e. This large number o
tive water-level

tive well networks, and provide basic
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NWISWeb — http://waterdata.usgs.gov/ky/nwis

®" These pages provide access to
water-resources data collected
at approximately 1.6 million
sites in all 50 States. This

number is constantly growing. USGS Water Data for Kentucky
u KENTUCKY: © Click to hide state-specific text
" Approx. 14,750 total sites
" Approx. 210 real-time sites Search for Sites With Data
u Ap prox. 100 rain gages [ Current Condiions | Sites with real-time or recent surface-water, groundwater,or water-quality data.
- Ap p rox. 315 d al Iy SW d ata S |teS W Descriptive site information for all sites with links to all available water data for individual sites.
= Approx. 350 sites for Peak Flow
Data ¥ Map of all sites with links to all available water data for individual sites.

= Approx. 900 sites for field
measurements Frequent Searches By Data Category

u Ap p rox. 8,200 S | teS Of GW fl el d SRS Water flow and levels in streams and lakes.
meas.

= 1real-time GW well

= Approx. 50 real-time QW sites
= Approx. 5,200 field/lab samples Water use information.
= Water Use data from 1985-2010

2 USGS

Water levels in wells.

Chemical and physical data for streams, lakes,springs, wells and other sites.




Summary

What data there is does not point to any specific current
Issue other than some areas with a dependency on GW
are also agricultural areas that could develop GW-based
Irrigation systems. KY falls well below other states in water
use.

HOWEVER, we have virtually NO GW observation-well
data outside of Louisville and some small project areas —
any conclusions regarding state-wide GW are speculation
at best. The existing KY streamflow-gaging network is also
shifting into urban areas (same # of gages, but less
statistical strength in rural areas).
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Questions?

Contact |

USGS Kentucky Water Science Center
9818 Bluegrass Parkway

Louisville, KY 40299-1906
502-493-1930 - office
502-493-1909 - fax

https://profile.usgs.gov/pcinotto



KY Counties
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